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Far and away, the greatest threat to the ocean, and thus to ourselves, is ignorance. But we can do 




Humans are the only creatures with the ability to dive deep in the sea, fly high in the sky, send 





























































































all	 sites	 during	 autumn	 and	 spring.	 Crown‐of‐thorn	 starfish,	 triton,	 trochus,	 prickly	 greenfish	 and	
redfish	sea	cucumbers	and	pencil	sea	urchins	were	not	seen	during	our	surveys.	......................................	37	





















Figure	 27:	 Daily	 observed	 minimum	 and	 maximum	 air	 temperature	 at	 Cape	 Moreton	 Lighthouse	
(source:	 http://www.bom.gov.au/climate/dwo/)	 combined	 with	 the	 observed	 Sea	 Surface	
Temperature	at	3	locations	based	on	NOAA	processed	satellite	data	(source:	Liu	et	al.	2014).	............	45	
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The	 Flinders	 Reef	 Ecological	 Assessment	 (FREA)	 study	 was	 conducted	 by	 volunteers	 of	
UniDive	(The	University	of	Queensland	Underwater	Club)	in	2017,	with	training	starting	in	
2016.	The	first	detailed	habitat	map	of	Flinders	Reef	was	created	and	11	sites	were	surveyed	





















conducted	 opportunistic	 reef	 health	 surveys	 over	 time.	 Additional	 research	 projects	 have	
been	 conducted	with	different	 focusses	by	various	 research	groups	 (e.g.	The	University	of	
Queensland	and	Queensland	Museum).	Unlike	the	FREA	project,	most	other	research	studies	
were	focused	on	a	few	sites,	a	specific	taxonomic	group,	and	did	not	provide	a	comprehensive	









as	 a	 Mission	 Blue	 Hope	 Spot.	 FREA	 provides	 a	 detailed	 baseline	 to	 help	 assess	 potential	
changes	 due	 to	 local	 or	 global	 environmental	 impacts.	 Additionally,	 the	 project	 increased	




The	 ecological	 assessment	 surveys	were	 conducted	 over	 one	weekend	 during	 two	 survey	
seasons	 as	 well	 as	 five	 additional	 single‐day	 trips.	 In	 addition,	 ten	 single‐day	 trips	 were	
conducted	 for	mapping,	photo/video	and	 survey	practice.	A	 total	 of	100+	volunteers	have	
been	involved,	of	which	44	were	certified	Reef	Check	divers.	The	project	resulted	in	561	dives	























driving	 factor	 for	species	distribution	between	 the	western	sheltered	and	eastern	exposed	
sides	of	the	reef.		
	












west	 gradient	 of	 total	 impacts	 was	 recorded	 with	 higher	 total	 impacts	 on	 the	 sheltered	
western	sites.		
	
Environmental	 data	 for	 Flinders	 Reef	 supports	 the	 data	 collected	 during	 the	 ecological	
surveys.	The	dominant	wind	and	wave	direction	correlates	with	the	location	of	different	coral	





The	 FREA	 ecological	 assessment	 provided	 for	 the	 first	 time	 a	 comprehensive	 gain	 of	
knowledge	about	the	reef	populations	for	11	sites	over	two	seasons,	in	combination	with	the	
first	habitat	map.	The	high	coral	cover	present	at	Flinders	Reef	sites	is	comparable	to	other	





















but	observed	 to	be	present	 and	which	are	 characteristic	 for	 sub‐tropical	 and	 temporal	
regions.		
● Placing	 cameras	 at	 this	 remote	 location	 could	 provide	 real‐time	 observations	 helping	
authorities	 to	 spot	 illegal	 activities;	 cameras	 could	 also	 provide	 information	 on	 the	












































(McPhee	 2017).	 Over	 the	 past	 7,000	 years,	 Moreton	 Bay	 has	 experienced	 several	 shifts	
between	coral‐dominated	and	non‐coral‐dominated	states	(Lybolt	et	al.	2011).	Today,	much	
of	 the	substrate	 in	Moreton	Bay	 is	composed	of	sand,	silt	and	mud	(Jones	M.R.	et	al.	1978,	









resident	 population	 in	 the	 world,	 the	 largest	 known	 aggregation	 of	 Leopard	 sharks	








thereby	 supporting	 a	 rich	 coral	 community.	 Due	 to	 its	 vicinity	 to	 the	 rapidly	 expanding	
population	 of	 South	 East	 Queensland	 Greater	 Brisbane,	 Flinders	 Reef	 is	 experiencing	 an	
increase	in	both	frequency	and	intensity	of	commercial	and	recreational	activities	(EPA	2008).	





















group	 are	 now	 confined	 to	 North	 Stradbroke	 Island	 or	 the	 mainland,	 with	 a	 remote	
community	on	Peel	Island.	This	group	could	once	be	traced	back	to	600‐800	individual	tribes	
on	Moreton	Island	and	at	 least	800	on	Stradbroke	(Meston	2017).	Thus,	 it	 is	expected	that	
Flinders	Reef	was	first	sighted	by	the	Ngugi	clan	potentially	from	the	high	point	now	known	




Moreton	 Island	 (the	 closest	 point	 to	 Flinders	 Reef).	 This	 allowed	 them	 to	 remain	 more	
sedentary	 and	 support	 higher	 population	 densities	 than	 inland	 groups	 (Draper	 1978).	
Remaining	sedentary	allowed	island	tribes	to	retain	autonomy	longer	in	the	face	of	European	
invasion	(Whalley	1987).	The	indigenous	people	(both	islander	and	coastal)	of	Moreton	Bay	





(Draper	 1978).	 Claims	 by	 Draper	 and	 the	 accompanying	 archaeological	 evidence	 are	
consistent	with	the	oral	history	of	the	Quandamooka	people,	which	indicates	a	long	history	of	
fishing	 and	 coastal	 resource	 exploitation	 (Ross	 2001).	 The	 historical	 coastal	 practices	


















based	on	 collected	 and	 lodged	 specimens,	underwater	photographs	 and	visual	 surveys.	At	
least	one	sea	anemone	Stichodactyla	haddoni	(largest	species	known	for	Moreton	Bay),	three	
ascidian	 species	 (Harriott	 and	 Banks	 2002,	 Kott	 2010)	 and	 125	 species	 of	 hard	 corals	
(Harrison	et	al.	1998,	Fautin	et	al.	2008,	Wallace	et	al.	2008,	Sommer	et	al.	2014)	have	been	
















is	 warranted	 to	 establish	 baselines	 from	 where	 changes	 will	 be	 deduced.	 However,	 local	
marine	authorities	lack	funding	for	such	projects.	The	University	of	Queensland	Underwater	


























m	depth.	At	 each	 site,	 surveys	were	 conducted	 twice	 in	2017,	 spring	 (March)	and	autumn	
(September),	to	ensure	that	seasonal	changes	in	the	marine	flora	and	fauna	were	captured	by	
the	collected	data.	The	site	Arus	Bale	was	surveyed	only	in	autumn	to	help	characterise	the	









During	 each	 survey,	 a	 team	 of	 10	 divers	 assessed	 a	 site	 by	 a	 broad	 scale	 mapping	 and	
ecological	assessment.	Mapping	included	bathymetric	surveys,	georeferenced	photo	transects	
and	 roving	 surveys.	 Ecological	 assessment	 included	 CoralWatch,	 RHIS	 and	 Reef	 Check	
Australia	surveys.	
	
Ecological	 survey	 methods	 used	 were	 based	 on	 Reef	 Check	 Australia,	 Great	 Barrier	 Reef	
Marine	Park	Authority	and	CoralWatch	methodologies	and	mapping	was	consistent	with	the	
methodology	used	in	the	2001,	2003,	2014	UniDive	(Ford	et	al.	2003,	McMahon	et	al.	2003,	





















of	 two	 pool	 training	 sessions	 focussed	 on	 buoyancy	 and	 survey	 techniques.	 Open‐water	
training	during	two	survey	weekends	was	conducted	to	ensure	divers	were	able	to	correctly	
identify	 the	marine	 life	 and	 substrate	 to	 be	 surveyed,	 and	 were	 assessed	 on	 competency	
during	 a	 practical	 exam.	 The	 24	 previously	 certified	 Reef	 Checkers	 were	 required	 to	
participate	in	a	training	weekend	in	which	they	refreshed	their	skills	through	practice	surveys.	







quality	 controlled	 data	 were	 presented	 after	 each	 survey	 by	 UniDive	 members	 with	











m,	 and	 recording	 characteristic	 features	 by	producing	drawings	 and	 taking	 georeferenced	
underwater	photos.	Photos	of	 the	seafloor	were	 taken	at	1‐2	m	 intervals	providing	a	1	m2	




















for	 surveying.	 Bottom	 type	was	 determined	 based	 on	 delineating	 variation	 in	 colour	 and	
texture	of	the	satellite	imagery	and	labelled	with	a	bottom	type	based	on	assessment	of	the	
georeferenced	habitat	and	feature	photos.	All	georeferenced	photos	that	documented	each	of	












Survey	 design	 was	 based	 on	 Reef	 Check	methods	 where	 a	 100	m	 long	 transect	 line	 was	
deployed	at	a	depth	of	5‐10	m	at	each	survey	site.	Within	the	100	m	long	survey	area,	four	20	





Fish,	 invertebrate,	 impact	 and	 substrate	 categories	 were	 surveyed	 following	 Reef	 Check	
Australia	protocols	(Hill	and	Loder	2013)	and	CoralWatch	data	was	collected	using	the	coral	
health	chart	(Siebeck	et	al.	2006,	Marshall	et	al.	2012).	Photos	and	video	of	fauna	along	the	
segments	 were	 taken	 to	 support	 identification	 of	 categories.	 Additional	 Reef	 Health	 and	
Impact	 Surveys	were	 conducted	 at	 each	 site	 and	 uploaded	 on	 the	 Eye	 on	 the	 Reef,	 Great	
Barrier	Reef	Marine	Park	Authority	website	(Beeden	et	al.	2014).	Surveys	were	conducted	
following	 the	 timing	 of	 buddy	 teams	 for	 each	 survey	 component	 as	 outlined	 in	 Figure	 4.	
	





















and	 soft	 coral,	 key	 species/growth	 forms	 of	 algae,	 other	 living	 organisms	 (i.e.	 sponges),	
recently	killed	coral,	and	non‐living	substrate	types	(i.e.	bare	rock,	sand,	rubble,	silt/clay).	To	
the	 list	 of	23	 substrate	 categories	 recorded	by	 the	Reef	Check	Australia,	 a	 category	 ‘Other	
Corallimorphs’	 was	 added	 to	 FREA	 substrate	 surveys	 to	 capture	 previously	 recorded	
abundance	of	corallimorphs	at	Flinders	Reef	(see	Appendix	B	for	data	sheet	and	the	categories	


















additional	 fish	 groups	 characteristic	 for	 Flinders	 Reef	 namely:	 Blue	 grouper	 (Achoerodus	
viridis),	 Spangled	 emperor	 (Lethrinus	 nebulosus),	 other	 emperors	 and	 Morwongs	
(Cheilodactylus	fuscus	and	C.	vestitus).	A	fish	group	was	composed	by	different	fish	families	
and/or	 fish	 species	 and	 all	 fish	within	 the	 27	 groups	were	 recorded.	 	 These	 groups	were	
chosen	 for	 their	 importance	 and	 value	 to	 recreational	 or	 commercial	 fishing,	 targeted	 by	
aquarium	collectors,	and	easily	identified	by	their	body	shape	or	other	characteristics	by	the	
fish	 survey	 diver.	 Rare	 or	 otherwise	 unusual	 species	 such	 as	 carpet	 sharks	 (family	
Orectolobidae)	were	also	recorded.	In	this	report,	the	fish	groups	were	pooled	into	11	key	fish	
groups	for	visualisation	purposes.	Results	are	presented	in	terms	of	abundance	within	key	











































Coral	 health	 was	 monitored	 using	 the	 coral	 health	 chart	 which	 is	 a	 non‐destructive,	 in‐
expensive,	easy‐to‐use	tool	 to	monitor	coral	health	developed	by	CoralWatch	based	at	The	
University	of	Queensland	(Figure	8).	For	each	survey,	coral	health	of	20	corals	colonies	was	







































Historical	 environmental	 data	 was	 collected	 to	 understand	 ambient	 factors	 potentially	
influencing	Flinders	Reef.	The	Bureau	of	Meteorology	(BoM)	provides	daily	observations	for	
Cape	Moreton	Lighthouse	that	is	relatively	close	to	Flinders	Reef.	This	data	is	freely	accessible	
through	 http://www.bom.gov.au/climate/dwo/.	 The	 BoM	 also	 provides	 statistical	
information	about	observed	wind	speed	and	direction	 in	the	 form	of	wind	roses,	based	on	
approximately	10	years	of	daily	observations.	Daily	weather	observations	were	collected	for	




provides	 Sea	 Surface	 Temperature	 (SST)	 information	 for	 their	 product	 Coral	 Reef	Watch	
(CRW),	which	is	based	on	satellite	data	and	is	freely	available	online	from	current	data	up	to	
March	 2013	 (Liu	 et	 al.	 2014).	 Observed	 SST	 data	 has	 been	 collected	 for	 the	 period	 of	


















of	 global	 dynamics	 and	 processes	 occurring	 on	 the	 land,	 in	 the	 oceans	 and	 in	 the	 lower	















































1 Saturday, 12 November 2016 Training 4 24 23.1 28.2 <1m 8 0 NNW 26 999 999
2 Sunday, 13 November 2016 Training 4 24 22.7 999 <1m 7 5.4 NNW 22 999 999
3 Saturday, 4 February 2017 Training 4 25.5 999 5 0 NNE 9 999 999
4 Sunday, 5 February 2017 Training 4 999 999 0 0 0 0 999 999
5 Sunday, 12 March 2017 Ecology 2 28 22.1 28.9 <1m 0 1.4 N 13 NE 24
6 Saturday, 25 March 2017 Ecology 3 27 22.2 27.3 <1m 0 6.8 SE 43 ESE 31
7 Sunday, 26 March 2017 Ecology 2 27 22.9 28.4 <1m 0 0.2 SE 15 E 17
8 Sunday, 16 April 2017 Ecology 2 25 20.6 25.4 1-2m 0 0 SE 24 ESE 19
9 Monday, 1 May 2017 Ecology 2 24 18 22.9 1-2m 0 6 S 28 SE 24
10 Saturday, 27 May 2017 Mapping 2 17.5 23.7 0 0 S 11 ESE 9
11 Saturday, 10 June 2017 Mapping 2 21 15.5 22.1 1m 0 0.4 S 33 SSE 39
12 Saturday, 24 June 2017 Mapping 2 24 16.2 22.8 <1m 0 0 W 19 SW 13
13 Monday, 26 June 2017 Mapping 2 16.6 22.4 0 0 W 11 SSE 15
14 Tuesday, 27 June 2017 Mapping 2 18.4 22.9 0 0 NNW 11 NNE 20
15 Saturday, 8 July 2017 Mapping 2 15 20.6 0 2.2 WSW 13 SW 15
16 Saturday, 15 July 2017 Mapping 2 22 17.8 22.1 ? 0 0 WNW 15 N 22
17 Saturday, 5 August 2017 Mapping 2 13.2 22 0 0 WSW 20 E 13
18 Sunday, 13 August 2017 Mapping 2 17.5 23.2 0 0 S 20 ESE 24
19 Sunday, 27 August 2017 Ecology 2 23 14.5 22 <1m 0 0 WSW 9 NNE 22
20 Friday, 1 September 2017 Ecology 2 22 14.8 20.6 1m 0 0 SSE 26 ESE 28
21 Saturday, 2 September 2017 Ecology 4 22 15.4 22.9 1m 0 0 SSE 13 ENE 19
22 Sunday, 3 September 2017 Ecology 4 22 16.9 23.3 1m 0 0 WNW 17 NNE 30
23 Saturday, 7 October 2017 Photos 2 22 19.8 24.9 <1m 0 0 SE 50 SE 37






feature	mapped	were	 the	branching	coral	beds	at	Coral	Garden	which	are	similar	 to	 those	




































Rock	was	 the	 category	with	 the	highest	 percentage	 cover	 for	 both	 seasons	with	41.0%	 in	
autumn	and	36.5%	in	spring	2017	(Figure	11)	based	on	all	10	sites	surveyed	in	autumn	and	




























































Surveys	were	 conducted	 at	 two	different	 times	of	 the	year	 revealing	 temporal	 patterns	 in	
terms	of	key	 fish	 group	abundance.	Overall,	 less	 fish	was	observed	 in	 spring	 compared	 to	
autumn	(Figure	14A).	Average	fish	abundance	per	100	m2	in	autumn	was	9.45	(n	=	378	fish)	
and	6.00	(n	=	264	fish)	in	spring.	This	pattern	is	mainly	due	to	a	decrease	in	the	butterflyfish	























































































Other hard coral Branching coral Massive coral Foliose coral Plate coral





















autumn	and	 in	 spring	 (Figure	15).	Additionally,	 less	 fish	per	 site	were	observed	 in	 spring	


















Results	 show	 different	 spatial	 patterns	 as	 a	 function	 of	 the	 fish	 key	 group	 per	 season.	
Butterflyfish	and	morwong	groups	were	present	at	each	survey	site	in	autumn	and	spring	and	
the	sweetlip	and	parrotfish	>20	cm	key	groups	were	found	at	most		sites	(Figure	16).	However,	
the	 sites	 and	 proportion	 of	 fish	 encountered	 within	 sites	 varied	 through	 the	 seasons.	 In	
contrast,	moray	eel	and	emperor	only	represented	one	or	two	sites	in	autumn	and	spring	with	
the	moray	eel	key	group	found	on	two	different	survey	sites	in	autumn	compared	to	spring;	




































recorded	 is	 the	 sea	 urchin	 Diadema	 sp.	 which	 is	 observed	 in	 nine	 out	 of	 11	 sites.	 Most	
abundant	 taxa	 were	 corallivorous	 gastropod	 Drupella	 sp.	 and	 anemones.	 Crown‐of‐thorn	
starfish	 (Acanthaster	 planci),	 gastropods	 triton	 (Charonia	 tritonis)	 and	 trochus	 (Tectus	
niloticus),	 sea	 cucumbers	 prickly	 greenfish	 (Stichopus	 chloronotus)	 and	 prickly	 redfish	










of	 the	 indicator	 invertebrates	 were	 recorded	 in	 at	 Trevo,	 whereas	 in	 spring	 three	 taxa	





































































































































































































over	 two	 times	 more	 abundant	 in	 autumn	 (0.19/100	m2)	 compared	 to	 spring	 (0.07/100	






































































































































































































type	 soft	 coral	 (Figure	 24).	 The	 average	 colour	 score	 per	 growth	 type	 did	 not	 vary	much	
between	seasons	per	site,	but	a	larger	variation	was	found	between	sites.	The	lowest	average	
colour	score	values	were	recorded	for	soft	and	boulder	types	 in	spring	at	North	and	Stevo	






















(20%)	and	“other”	 (mostly	corallimorphs)	(14%),	but	 the	 lowest	average	hard	coral	cover	
(22%).	Coral	Garden	has	an	average	coral	cover	of	65%	over	the	course	of	monitoring,	which	

























unique	 location	 for	 hard	 coral	 cover,	 with	 a	 cumulative	 average	 of	 64%	 cover.	 This	 is	














The	air	 temperature	at	Cape	Moreton	Lighthouse	shows	a	clear	 seasonal	pattern,	with	 the	
highest	 temperatures	 in	 February	 and	 March	 and	 the	 coolest	 months	 in	 July	 and	 August	
(Figure	 27).	 The	 difference	 between	 the	minimum	 and	maximum	daily	 temperature	 is	 on	
average	5.6°C,	varying	between	0.7	and	10.8°C.		
	
When	 the	 observed	 Sea	 Surface	 Temperature	 (SST)	 is	 compared	 with	 the	 observed	 air	



















Average SST  2013  2014  2015  2016  2017 
Autumn  24.69  25.10  25.45  25.76  25.27 
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Winter  21.21  21.65  21.74  21.88  22.10 
Spring  23.03  22.89  23.02  22.71  22.21 


































cause	 damage	 to	 the	 reef.	 This	 information	 can	 be	 related	 to	 unusual	 swell	 and	 therefore	
potential	observations	of	damaged	coral	(e.g.	branching	coral).	Figure	31	shows	dates	for	the	


































GMT  Chlorophyll.obs  GMT  Chlorophyll.obs 
  (µg/l)    (µg/l) 
26‐09‐13 12:00  1.20  02‐05‐15 12:00  1.85 
17‐10‐13 12:00  1.92  05‐09‐15 12:00  1.41 
19‐10‐13 12:00  1.15  09‐06‐16 12:00  1.21 
30‐06‐14 12:00  1.11  22‐09‐16 12:00  1.26 
08‐07‐14 12:00  1.16  03‐02‐17 12:00  1.13 
10‐10‐14 12:00  2.41  11‐04‐17 12:00  1.63 







Flinders	 Reef	 and	 the	 surrounding	 rocky	 reefs	 host	 temperate,	 tropical	 and	 sub‐tropical	





and	 severity	 of	 cyclones	 (Pandolfi	 et	 al.	 2005).	 Previous	 studies	 have	 recognised	 the	







































Fish	 surveys	 were	 conducted	 using	 the	 Reef	 Check	 protocol	 to	 match	 the	 fish	 categories	
targeted	 in	previous	surveys	by	Reef	Check	Australia.	Only	a	 few	new	species	were	added	
specifically	 for	 the	 FREA	 project,	 mainly	 including	 fish	 from	 sub‐temperate	 regions.	 The	
absence	 of	 three	 main	 key	 fish	 groups	 (grouper	 larger	 than	 30	 cm,	 blue	 grouper	 and	
humphead	wrasse)	suggests	that	the	reef	environment	of	Flinders	Reef	may	not	be	optimal	
for	these	groups.	The	absence	of	groupers	greater	than	30	cm	in	size	is	likely	related	to	the	
role	of	 the	shallower	areas	of	Flinders	Reef	 that	were	 included	 in	this	study	and	 they	may	
function	as	nurseries.	Smaller	sized	groupers	as	well	as	smaller	parrotfishes	were	observed	
during	the	surveys	(personal	communication	M.	Grol).	Similarly,	smaller	sized	surgeon	fishes	








by	 a	 drop	 in	 the	 abundance	 of	 the	 two	 most	 abundant	 key	 fish	 groups	 represented	 by	
butterflyfish	and	snapper.	The	main	difference	in	environmental	conditions	between	the	two	
seasons	was	 the	 temperature	 that	varied	between	22.2°	and	25.3°C	 in	spring	and	autumn,	








in	 South	 East	 Queensland	 which	 are	 similar	 to	 Flinders	 Reef,	 such	 as	 Point	 Lookout	 or	
Mooloolaba.	 Comparing	 these	 relationships	 between	 rocky	 reefs	 and	well‐known	 tropical	




Diversity	 of	 invertebrates	 at	 Flinders	 Reef	 was	 very	 similar	 in	 both	 surveyed	 seasons.	
However,	their	abundance	was	higher	in	autumn	than	in	spring.	This	difference	in	abundance	
between	the	two	seasons	appears	to	be	a	result	of	high	abundance	of	anemones	in	autumn	
(Figure	17).	Anemones	are	not	strictly	sessile	organisms.	 It	 is	possible	 that	 they	may	have	
relocated	 or	 died	 out	 as	 a	 response	 to	 an	 environmental	 factor.	 However,	 a	 more	 likely	
explanation	 is	 that	 the	 transect	 line	varied	 in	position	between	 the	 two	 seasons.	Different	
positioning	 of	 transect	 lines	 can	 be	 proven	by	 inconsistent	 numbers	 of	 sessile	 and	 easily‐
recognisable	giant	clams	between	the	two	seasons	(Figure	19).	The	seasonal	differences	per	
site	are	more	pronounced	for	some	sites	(North,	Stevo	and	Sylvia	Earle)	where	the	diversity	
of	 taxa	 recorded	between	 the	 two	seasons	 is	 completely	different	 (Figure	18).	 In	contrast,	
some	sites	showed	seasonal	consistency	 in	both	diversity	and	abundance	(Figure	18).	The	
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differences	 in	 diversity	 and	 abundance	 between	 the	 two	 seasons	 could	 be	 a	 result	 of:	 (a)	
mobility	of	organisms,	i.e.	most	of	the	invertebrates	recorded	are	mobile	animals	that	change	
their	 location	 in	 response	 to	 time	 of	 the	 day	 and	 diverse	 environmental	 factors	 (e.g.	
temperature,	sunlight	and	water	energy);	(b)	inconsistency	of	transect	position	between	the	
two	 seasons;	 (c)	 observers	 bias.	 The	 Reef	 Check	 protocol	 was	 followed	 and	 its	 indicator	
invertebrates	 counted	 on	 the	 transects	 are	 typical	 for	 tropical	 reef	 environments,	 thus	 a	





reefs,	 such	 as	 Point	 Lookout	 (Roelfsema	 et	 al.	 2016).	 Point	 Lookout	 has	 less	management	



























coral	present	on	 the	 sites	were	 leathery	 soft	 corals	which	 in	 general	 are	 lighter	 in	 colour,	
especially	when	their	tentacles	are	retracted.	Hard	coral	growth	types	scored	healthy	colour	






















possible,	 divers	 were	 appointed	 consistent	 survey	 activities.	 Furthermore,	 all	 Reef	 Check	
































every	 five	 years	 for	 all	 11	 sites	would	 be	 beneficial	 for	 further	 understanding	 and	











local	 scientists.	 These	were	mainly	 indicators	 for	 sub‐tropical	 and	 temperate	 regions	 and	
relevance.	 Observations	 by	 the	 FREA	 team	 suggest	 considering	 the	 addition	 of	 other	




recreational	 activities	 is	 conducted	 through	 regular	 visits	 by	 Queensland	 Parks	 and	Wildlife	
Services	rangers	and/or	the	placement	of	a	remote	camera	at	Cape	Moreton	Lighthouse	or	on	
a	structure	on	the	exposed	part	of	Flinders	Reef.	The	camera	could	provide	live	information	



























Additional	moorings	are	 recommended	 to	provide	access	 to	northern	and	 southern	
areas	of	the	reef.	As	no	anchor	damage	was	recorded	on	the	reef	during	the	FREA	project	
even	 though	 the	 reef	 is	 frequently	 visited	 by	 snorkelers	 and	 divers,	 it	 is	 concluded	 that	
moorings	 function	successfully.	Based	on	the	ecological	assessment	and	mapping	activities	
the	project	found	that	both	the	North	and	South	site	are	favourable	for	diving,	however	they	





trafficked	 sites	of	Plate	and	Turtle	Cleaning,	which	are	 frequented	by	both	 snorkelers	and	
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Alex Burt 8 4 RES RCA+Fish
Andrew O'Hagan 29 4 12 DM RCA-new x x x x
Andy Holland 17 4 4 DM RCA-new x x x
Breanne Vincent 32 4 12 DM RCA+Fish x x  x x x x x
Bruce McLean 7 4 2 DM RCA x x x x
Catherine Kim 11 4 RES Non x x
Cedric van den Berg 25 4 20 RES RCA-new x x x x x
Chris Roelfsema 45 16 19 INS RCA x x x x x x x x x
Clemens Müller 18 4 4 RES RCA-new x x x
Da King 3 5 DM Non x x
Dee Passenger 10 4 2 DM RCA+Fish x
Diana Kleine 20 4 3 INS RCA+Fish x x x x x x
Djoy Roelfsema 3 RES Non x x
Donna Easton 22 4 9 RES RCA x x
Douglas Stetner 27 8 10 INS RCA x x x x x x x
Elisa Bayraktarov 31 4 15 RES RCA-new x x x x x
Elisa Girola 6 4 DM RCA-new x x
Emily Purton 7 4 DM RCA-new
Eva Kovacs 10 4 4 DM RCA+Fish x x x x x
Jaap van der Velde 15 4 1 RES RCA-new x x x
James Mcphearson 1 2 OWD Non x
Jen Calcraft 27 4 24 RES RCA+Fish x x x   x x
Jen Loder 5 DM RCA+Fish x x x x
Jens Kunze 28 4 15 RES RCA-new x x x x x x
Josh Passenger 22 8 16 DM RCA+Fish x x x x x x x
Josh Wingerd 18 4 6 RES RCA-new x x x x x
Julie VanDore 24 4 9 RES RCA-new x  x x
Julie Vercelloni 15 4 2 RES RCA-new x x  x x
Justin Marriner 6 DM Non x
Karen Johnson 28 4 19 DM RCA+Fish x x x x x
Katherine Trim 6 4 RES RCA+Fish x
Liette Boisvert 20 4 4 RES RCA x x x
Lock Pollard 6 4 2 DM RCA x x x x x
Mark Stenhouse 24 4 13 DM RCA x x x x x x x
Melanie Oey 19 4 DM Non x
Mike pheasant 18 4 12 DM RCA x x x x
Monique Grol 34 4 15 RES RCA+Fish x x x x x x x x
Morana Mihaljevic 26 4 4 RES RCA-new x x x x
Olivier 10 4 3 RES RCA-new  x
Peran Bray 22 4 9 INS RCA x x x
Peter Arlow 10 8 RES Non x
Phebe Rowland 10 OWD Non x x
Rikki Andersen 24 4 11 RES RCA-new x x x x
Robert Cook 9 DM Non x
Ryan Booker 16 4 INS RCA x
SANTIAGO MEJIA 11 4 2 RES RCA x
Sarah Breeze 8 RES RCA-new x x
Simone De Kleermaeker 20 4 8 RES RCA-new x x x
Sonja Meier 24 4 11 RES RCA-new x x
Sophie Remond 10 4 RES Non
Stefano Freguia 9 4 5 RES RCA+Fish x
Tania Kenyon 19 4 6 DM RCA+Fish x x x x x x x
Tanya Dodgen 21 4 6 RES RCA-new x x
Trevor Barrenger 32 4 18 DM RCA x x x x x x x
























1 12/11/2016 22 44 33 Shag Rock Training
2 13/11/2016 22 44 33 Shag Rock Training
3 4/02/2017 22 44 33 Shag Rock Training
4 5/02/2017 22 44 33 Shag Rock Training
5 12/03/2017 10 20 15 Coral Garden/North Survey
6 25/03/2017 26 31 23 Sylvia Earl/Alden/Turtle Survey
7 26/03/2017 25 30 23 Donna's/Stevo/South Survey
8 16/04/2017 10 20 15 Plate/Alden Survey
9 1/05/2017 10 20 15 Plate/Trevo Survey
10 27/05/2017 10 20 15 Stevo/Trevo Mapping
11 10/06/2017 10 20 15 Plate/Coral Garden Mapping
12 24/06/2017 10 20 15 North/Alden Mapping
13 26/06/2017 2 4 3 All around Mapping
14 27/06/2017 2 4 3 All around Mapping
15 8/07/2017 10 20 15 North/DeepGarden/South/Trevo Mapping
16 15/07/2017 10 20 15 Fake Alden Mapping
17 5/08/2017 10 20 15 Alden/Coral Garden Mapping
18 13/08/2017 9 18 14 North/Plate/UniDive Shoal Mapping
19 27/08/2017 8 16 12 North/Stevo Survey
20 1/09/2017 16 16 12 Coral Garden/Turtle Cleaning Survey
21 2/09/2017 16 36 27 Plate/Alden/Sylvia Earle/Donna Survey
22 3/09/2017 16 36 27 South/Trevo/Arus Bale Survey
23 7/10/2017 7 14 11 South/Trevo/Arus Bale Survey
Dive Days Number Dives
Bottom 
Time (hr)
Training 4 176 132
Survey 10 239 179
Mapping 9 146 110


















































































































































040043	 040209	 040958	 040913	 &	
040842	(Aero)	
Minimum temperature (ｰ C)	 X	 X	 X	 X	
Maximum temperature (ｰ C)	 X	 X	 X	 X	
Rainfall (mm)	 X	 x	 X	 X	
Evaporation (mm)	 	 	 	 Aero	
Sunshine (hours)	 	 	 	 Aero	
Direction of maximum wind gust 	 X	 	 X	 X	
Speed of maximum wind gust (km/h)	 X	 	 X	 X	
Time of maximum wind gust	 X	 	 X	 X	
9am Temperature (ｰ C)	 X	 X	 X	 X	
9am relative humidity (%)	 X	 X	 X	 X	
9am cloud amount (oktas)	 	 X	 	 Aero	
9am wind direction	 X	 X	 X	 X	
9am wind speed (km/h)	 X	 X	 X	 X	
9am MSL pressure (hPa)	 X	 	 X	 X	
3pm Temperature (ｰ C)	 X	 	 X	 X	
3pm relative humidity (%)	 X	 	 X	 X	
3pm cloud amount (oktas)	 	 	 	 Aero	
3pm wind direction	 X	 	 X	 X	
3pm wind speed (km/h)	 X	 	 X	 X	
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